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The observation of long cascades of magnetic
dipoie transitions in the neutron deficient Pb nu-
clei has posed a serious ciiaiienge to conventional
collective models. Tiiey are thought to be based
on iiigth proton conﬁgurations coupled to neu-
tron conﬁgurations invoiving low-K i 13/2 holes.
The properties of the bands are extremeiy un-
usual: 1) the structures follow the rotational
I(I—i—i) rule over many states ciespite very low
deformations; 2) the levels show no signature
splitting; 3) the levels are linked ]oy strong M1
transitions with a typicai B(Mi of the order of
several Weissi{opf units; 4) the (Mlg / B(ZEQ) ra-
tios are very iarge %typicaily 220—4 1S /eQi)Q)'
5) the ratio $@ / (E?) is rougiiiy ten times
iarger than that for well deformed nuclei. It has
been suggesteci that the bands represent a novel
mode of nuclear excitation, nameiy ‘magnetic ro-
tation’ which arises as a consequence of break-
ing the intrinsic rotational symmetry ]oy a iarge
magnetic (iipoie (as opposeci to the more famil-
iar ‘electric rotation’ which arises when an elec-
tric quacirupoie (cieformation) breaks the Sym-
metry|.

An intuitiveiy appeaiing ciescription of the be-
haviour of the M1-bands naturaiiy arises from
the Tilted Axis Cranl{ing (TAC) model [1] Close
to the band-head the proton and neutron angu-
lar momentum vectors are coupieci almost per-
pendicuiar to each other. The total anguiar mo-
mentum vector, L then lies aiong a tilted axis
(see Fig. 1). Anguiar momentum is generateci
as the proton and neutron anguiar momentum

vectors siowiy tilt towards J; This has been
called the ‘shears mechanism’. Since the mag-
netic transition pro]oa]oiiity is determined i)y the
components of the magnetic moments perpenciic—
ular to l, the B(Mi) should cirop with increas-
ing spin. This is a cruciaﬂy important preciic—
tion, since the B(Mi)’s are a sensitive prol:)e of
the uncieriying mechanism. Previous attempts to
deduce B(Mi)’s through lifetime measurements

ave proven inconclusive. A new iiigiifprecision
measurement of lifetimes of states in the MI-
bands of 198199P}, has been perforrneci using
Gannnaspiiere LQ] The deduced B(Ml values
show a remarkable agreement with the TAC pre-
dictions (see Fig. 2). The results represent the
first convincing proof of the piienornenon of nu-
clear ‘magnetic rotation .
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